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Appendix Table 1 adherence range (i.e., 𝝎). 
 
Sub-scenario 1 Sub-scenario 2 Sub-scenario 3 
Scenario I 
Scenario II 
Scenario III 
Scenario IV 
Scenario V 
Scenario VI 
Scenario VII 
Scenario VIII 
Scenario IX 
Scenario X 
Scenario XI 
Scenario XII 
1, 0.96 
1, 0.96 
1, 0.96 
1, 0.90 
1, 0.90 
1, 0.86 
1, 0.84 
1, 0.84 
1, 0.96 
1, 0.96 
1, 0.96 
1, 0.30 
1, 0.90 
1, 0.90 
1, 0.90 
1, 0.84 
1, 0.84 
1, 0.83 
1, 0.84 
NA 
1, 0.90 
1, 0.90 
1, 0.90 
NA 
1, 0.84 
1, 0.84 
1, 0.84 
1, 0.78 
1, 0.78 
1, 0.78 
1, 0.84 
NA 
1, 0.84 
1, 0.84 
1, 0.84 
NA 
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Appendix Table 2 simulation results for scenario I assessing performance of different treatment effect estimators in a 
meta-analysis of blinded RCTs. 
 Treatment effect  Direct effect 
Adherence range (𝝎) 1, 0.96 1, 0.90 1, 0.84  1, 0.96 1, 0.90 1, 0.84 
        
Risk difference 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.100 
0.098 
0.100 
0.087 
0.087 
0.087 
 
0.096 
0.095 
0.100 
0.094 
0.094 
0.094 
 
0.093 
0.092 
0.100 
0.098 
0.098 
0.098 
  
 
 
 
0.013 
0.013 
0.013 
 
 
 
 
0.006 
0.006 
0.006 
 
 
 
 
0.002 
0.002 
0.002 
Bias 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.000 
-0.002 
0.000 
-0.013 
-0.013 
-0.013 
 
-0.004 
-0.005 
0.000 
-0.006 
-0.006 
-0.006 
 
-0.007 
-0.008 
0.000 
-0.002 
-0.002 
-0.002 
    
Coverage 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.946 
0.910 
0.946 
0.960 
0.952 
0.979 
 
0.823 
0.723 
0.951 
0.956 
0.945 
0.957 
 
0.489 
0.397 
0.954 
0.962 
0.950 
0.957 
    
Rejection rate 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
1.000 
1.000 
1.000 
0.046 
0.053 
0.028 
 
1.000 
1.000 
1.000 
0.078 
0.093 
0.083 
 
1.000 
1.000 
1.000 
0.169 
0.174 
0.186 
  
 
 
 
0.039 
0.049 
0.022 
 
 
 
 
0.044 
0.054 
0.044 
 
 
 
 
0.037 
0.052 
0.043 
Mean SE 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.004 
0.004 
0.004 
0.460 
0.452 
NA 
 
0.004 
0.004 
0.004 
0.167 
0.165 
NA 
 
0.004 
0.004 
0.004 
0.099 
0.097 
NA 
  
 
 
 
0.450 
0.443 
NA 
 
 
 
 
0.159 
0.157 
NA 
 
 
 
 
0.091 
0.089 
NA 
ESE 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.004 
0.004 
0.004 
0.442 
0.442 
0.442 
 
0.004 
0.004 
0.004 
0.161 
0.161 
0.161 
 
0.004 
0.004 
0.004 
0.093 
0.093 
0.093 
  
 
 
 
0.433 
0.433 
0.433 
 
 
 
 
0.153 
0.153 
0.153 
 
 
 
 
0.085 
0.085 
0.085 
RMSE 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.004 
0.004 
0.004 
0.442 
0.442 
0.442 
 
0.005 
0.006 
0.004 
0.161 
0.161 
0.161 
 
0.008 
0.009 
0.004 
0.093 
0.093 
0.093 
    
Number of failed models 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0 
0 
0 
0 
0 
0 
 
0 
0 
0 
0 
0 
0 
 
0 
0 
0 
0 
0 
0 
  
 
 
 
0 
0 
0 
 
 
 
 
0 
0 
0 
 
 
 
 
0 
0 
0 
AT, the As Treated effect estimator; ITT, the Intention to Treat effect estimator; IV, the Instrumental Variable effect estimator; 
ECA, Egger Correction for non-Adherence estimator. The ECA estimator was implemented using 3 standard error estimators: 
the Ordinary Least Square (OLS) variance estimator, estimated by dividing the standard errors of the slope coefficient by min(1, 
"residual standard error”); the parametric bootstrap estimator (PB); the nonparametric bootstrap (NPB) estimator which was 
used to estimate the percentile confidence interval instead of the standard error.  
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Appendix Table 3 simulation results for scenario II assessing performance of different treatment effect estimators in a 
meta-analysis of unblinded RCTs, where treatment allocation has a direct effect on the outcome (𝝉 = 𝟎. 𝟏𝟓). 
 Treatment effect  Direct effect 
Adherence range (𝝎) 1, 0.96 1, 0.90 1, 0.84  1, 0.96 1, 0.90 1, 0.84 
        
Risk difference 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.247 
0.248 
0.253 
0.109 
0.109 
0.109 
 
0.239 
0.245 
0.258 
0.098 
0.098 
0.098 
 
0.232 
0.242 
0.263 
0.101 
0.101 
0.101 
  
 
 
 
0.142 
0.142 
0.142 
 
 
 
 
0.152 
0.152 
0.152 
 
 
 
 
0.149 
0.149 
0.149 
Bias 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.147 
0.148 
0.153 
0.009 
0.009 
0.009 
 
0.139 
0.145 
0.158 
-0.002 
-0.002 
-0.002 
 
0.132 
0.142 
0.163 
-0.001 
-0.001 
-0.001 
    
Coverage 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.000 
0.000 
0.000 
0.959 
0.950 
0.977 
 
0.000 
0.000 
0.000 
0.960 
0.948 
0.961 
 
0.000 
0.000 
0.000 
0.962 
0.955 
0.959 
    
Rejection rate 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
1.000 
1.000 
1.000 
0.044 
0.056 
0.028 
 
1.000 
1.000 
1.000 
0.074 
0.097 
0.079 
 
1.000 
1.000 
1.000 
0.152 
0.165 
0.169 
  
 
 
 
0.055 
0.062 
0.034 
 
 
 
 
0.145 
0.162 
0.160 
 
 
 
 
0.351 
0.368 
0.396 
Mean SE 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.004 
0.004 
0.004 
0.485 
0.477 
NA 
 
0.004 
0.004 
0.004 
0.177 
0.174 
NA 
 
0.004 
0.004 
0.004 
0.104 
0.103 
NA 
  
 
 
 
0.475 
0.467 
NA 
 
 
 
 
0.168 
0.165 
NA 
 
 
 
 
0.096 
0.095 
NA 
ESE 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.004 
0.004 
0.004 
0.467 
0.467 
0.467 
 
0.004 
0.004 
0.004 
0.169 
0.169 
0.169 
 
0.005 
0.004 
0.005 
0.098 
0.098 
0.098 
  
 
 
 
0.457 
0.457 
0.457 
 
 
 
 
0.161 
0.161 
0.161 
 
 
 
 
0.090 
0.090 
0.090 
RMSE 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.147 
0.148 
0.153 
0.467 
0.467 
0.467 
 
0.139 
0.145 
0.158 
0.169 
0.169 
0.169 
 
0.132 
0.142 
0.163 
0.098 
0.098 
0.098 
    
Number of failed models 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0 
0 
0 
0 
0 
0 
 
0 
0 
0 
0 
0 
0 
 
0 
0 
0 
0 
0 
0 
  
 
 
 
0 
0 
0 
 
 
 
 
0 
0 
0 
 
 
 
 
0 
0 
0 
AT, the As Treated effect estimator; ITT, the Intention to Treat effect estimator; IV, the Instrumental Variable effect estimator; 
ECA, Egger Correction for non-Adherence estimator. The ECA estimator was implemented using 3 standard error estimators: 
the Ordinary Least Square (OLS) variance estimator, estimated by dividing the standard errors of the slope coefficient by min(1, 
"residual standard error”); the parametric bootstrap estimator (PB); the nonparametric bootstrap (NPB) estimator which was 
used to estimate the percentile confidence interval instead of the standard error.  
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Appendix Table 4 simulation results for scenario III assessing performance of different treatment effect estimators in a 
meta-analysis of unblinded RCTs, where treatment allocation has a direct effect on the outcome (𝝉 = −𝟎. 𝟏𝟓). 
 Treatment effect  Direct effect 
Adherence range (𝝎) 1, 0.96 1, 0.90 1, 0.84  1, 0.96 1, 0.90 1, 0.84 
        
Risk difference 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
-0.047 
-0.052 
-0.053 
0.091 
0.091 
0.091 
 
-0.046 
-0.055 
-0.058 
0.095 
0.095 
0.095 
 
-0.046 
-0.058 
-0.063 
0.099 
0.099 
0.099 
  
 
 
 
-0.141 
-0.141 
-0.141 
 
 
 
 
-0.145 
-0.145 
-0.145 
 
 
 
 
-0.149 
-0.149 
-0.149 
Bias 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
-0.147 
-0.152 
-0.153 
-0.009 
-0.009 
-0.009 
 
-0.146 
-0.155 
-0.158 
-0.005 
-0.005 
-0.005 
 
-0.146 
-0.158 
-0.163 
-0.001 
-0.001 
-0.001 
    
Coverage 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.000 
0.000 
0.000 
0.955 
0.949 
0.977 
 
0.000 
0.000 
0.000 
0.952 
0.945 
0.955 
 
0.000 
0.000 
0.000 
0.958 
0.947 
0.954 
    
Rejection rate 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
1.000 
1.000 
1.000 
0.048 
0.056 
0.027 
 
1.000 
1.000 
1.000 
0.076 
0.083 
0.075 
 
1.000 
1.000 
1.000 
0.138 
0.154 
0.153 
  
 
 
 
0.051 
0.061 
0.032 
 
 
 
 
0.123 
0.133 
0.125 
 
 
 
 
0.307 
0.332 
0.342 
Mean SE 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.004 
0.004 
0.004 
0.525 
0.512 
NA 
 
0.004 
0.004 
0.004 
0.191 
0.188 
NA 
 
0.004 
0.004 
0.005 
0.112 
0.110 
NA 
  
 
 
 
0.514 
0.502 
NA 
 
 
 
 
0.181 
0.179 
NA 
 
 
 
 
0.103 
0.102 
NA 
ESE 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.004 
0.004 
0.004 
0.507 
0.507 
0.507 
 
0.004 
0.004 
0.005 
0.185 
0.185 
0.185 
 
0.004 
0.004 
0.005 
0.107 
0.107 
0.107 
  
 
 
 
0.497 
0.497 
0.497 
 
 
 
 
0.176 
0.176 
0.176 
 
 
 
 
0.099 
0.099 
0.099 
RMSE 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.147 
0.152 
0.153 
0.507 
0.507 
0.507 
 
0.146 
0.155 
0.158 
0.185 
0.185 
0.185 
 
0.146 
0.158 
0.163 
0.107 
0.107 
0.107 
    
Number of failed models 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0 
0 
0 
0 
0 
0 
 
0 
0 
0 
0 
0 
0 
 
0 
0 
0 
0 
0 
0 
  
 
 
 
0 
0 
0 
 
 
 
 
0 
0 
0 
 
 
 
 
0 
0 
0 
AT, the As Treated effect estimator; ITT, the Intention to Treat effect estimator; IV, the Instrumental Variable effect estimator; 
ECA, Egger Correction for non-Adherence estimator. The ECA estimator was implemented using 3 standard error estimators: 
the Ordinary Least Square (OLS) variance estimator, estimated by dividing the standard errors of the slope coefficient by min(1, 
"residual standard error”); the parametric bootstrap estimator (PB); the nonparametric bootstrap (NPB) estimator which was 
used to estimate the percentile confidence interval instead of the standard error.  
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Appendix Table 5 simulation results for scenario IV assessing performance of different treatment effect estimators in a 
meta-analysis of unblinded RCTs, where treatment allocation has a direct effect on the outcome (𝝉 = −𝟎. 𝟏𝟓). 
 Treatment effect  Direct effect 
Adherence range (𝝎) 1, 0.90 1, 0.84 1, 0.78  1, 0.90 1, 0.84 1, 0.78 
        
Risk difference 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
-0.046 
-0.055 
-0.058 
0.096 
0.096 
0.096 
 
-0.038 
-0.058 
-0.063 
0.102 
0.102 
0.102 
 
-0.030 
-0.061 
-0.068 
0.101 
0.101 
0.101 
  
 
 
 
-0.147 
-0.147 
-0.147 
 
 
 
 
-0.152 
-0.152 
-0.152 
 
 
 
 
-0.151 
-0.151 
-0.151 
Bias 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
-0.146 
-0.155 
-0.158 
-0.004 
-0.004 
-0.004 
 
-0.138 
-0.158 
-0.163 
0.002 
0.002 
0.002 
 
-0.130 
-0.161 
-0.168 
0.001 
0.001 
0.001 
    
Coverage 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.000 
0.000 
0.000 
0.962 
0.950 
0.962 
 
0.000 
0.000 
0.000 
0.960 
0.947 
0.960 
 
0.000 
0.000 
0.000 
0.958 
0.949 
0.956 
    
Rejection rate 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
1.000 
1.000 
1.000 
0.067 
0.084 
0.069 
 
1.000 
1.000 
1.000 
0.116 
0.123 
0.127 
 
0.986 
1.000 
1.000 
0.169 
0.185 
0.196 
  
 
 
 
0.121 
0.139 
0.128 
 
 
 
 
0.229 
0.234 
0.248 
 
 
 
 
0.413 
0.427 
0.455 
Mean SE 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.004 
0.004 
0.004 
0.191 
0.189 
NA 
 
0.004 
0.004 
0.005 
0.141 
0.139 
NA 
 
0.004 
0.004 
0.005 
0.100 
0.099 
NA 
  
 
 
 
0.181 
0.179 
NA 
 
 
 
 
0.129 
0.128 
NA 
 
 
 
 
0.089 
0.088 
NA 
ESE 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.004 
0.004 
0.005 
0.181 
0.181 
0.181 
 
0.004 
0.004 
0.005 
0.138 
0.138 
0.138 
 
0.005 
0.004 
0.005 
0.095 
0.095 
0.095 
  
 
 
 
0.172 
0.172 
0.172 
 
 
 
 
0.127 
0.127 
0.127 
 
 
 
 
0.084 
0.084 
0.084 
RMSE 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.146 
0.155 
0.158 
0.181 
0.181 
0.181 
 
0.138 
0.158 
0.163 
0.138 
0.138 
0.138 
 
0.130 
0.161 
0.168 
0.095 
0.095 
0.095 
    
Number of failed models 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0 
0 
0 
0 
0 
0 
 
0 
0 
0 
0 
0 
0 
 
0 
0 
0 
0 
0 
0 
  
 
 
 
0 
0 
0 
 
 
 
 
0 
0 
0 
 
 
 
 
0 
0 
0 
AT, the As Treated effect estimator; ITT, the Intention to Treat effect estimator; IV, the Instrumental Variable effect estimator; 
ECA, Egger Correction for non-Adherence estimator. The ECA estimator was implemented using 3 standard error estimators: 
the Ordinary Least Square (OLS) variance estimator, estimated by dividing the standard errors of the slope coefficient by min(1, 
"residual standard error”); the parametric bootstrap estimator (PB); the nonparametric bootstrap (NPB) estimator which was 
used to estimate the percentile confidence interval instead of the standard error.  
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Appendix Table 6 simulation results for scenario V assessing performance of different treatment effect estimators in a 
meta-analysis of unblinded RCTs, where treatment has no effect on the outcome (𝝁𝒚𝒙 = 𝟎. 𝟎𝟎). 
 Treatment effect  Direct effect 
Adherence range (𝝎) 1, 0.90 1, 0.84 1, 0.78  1, 0.90 1, 0.84 1, 0.78 
        
Risk difference 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
-0.146 
-0.150 
-0.158 
-0.003 
-0.003 
-0.003 
 
-0.138 
-0.150 
-0.163 
-0.001 
-0.001 
-0.001 
 
-0.130 
-0.150 
-0.168 
-0.001 
-0.001 
-0.001 
  
 
 
 
-0.147 
-0.147 
-0.147 
 
 
 
 
-0.149 
-0.149 
-0.149 
 
 
 
 
-0.149 
-0.149 
-0.149 
Bias 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
-0.146 
-0.150 
-0.158 
-0.003 
-0.003 
-0.003 
 
-0.138 
-0.150 
-0.163 
-0.001 
-0.001 
-0.001 
 
-0.123 
-0.150 
-0.168 
0.001 
0.001 
0.001 
    
Coverage 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.000 
0.000 
0.000 
0.955 
0.951 
0.955 
 
0.000 
0.000 
0.000 
0.955 
0.946 
0.956 
 
0.000 
0.000 
0.000 
0.962 
0.949 
0.960 
    
Rejection rate 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
1.000 
1.000 
1.000 
0.045 
0.049 
0.045 
 
1.000 
1.000 
1.000 
0.045 
0.054 
0.044 
 
1.000 
1.000 
1.000 
0.038 
0.051 
0.040 
  
 
 
 
0.135 
0.151 
0.143 
 
 
 
 
0.238 
0.259 
0.262 
 
 
 
 
0.449 
0.460 
0.488 
Mean SE 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.004 
0.004 
0.004 
0.181 
0.179 
NA 
 
0.004 
0.004 
0.004 
0.134 
0.132 
NA 
 
0.004 
0.004 
0.004 
0.094 
0.094 
NA 
  
 
 
 
0.172 
0.170 
NA 
 
 
 
 
0.123 
0.122 
NA 
 
 
 
 
0.084 
0.083 
NA 
ESE 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.004 
0.004 
0.004 
0.175 
0.175 
0.175 
 
0.004 
0.004 
0.004 
0.131 
0.131 
0.131 
 
0.005 
0.004 
0.005 
0.090 
0.090 
0.090 
  
 
 
 
0.166 
0.166 
0.166 
 
 
 
 
0.121 
0.121 
0.121 
 
 
 
 
0.080 
0.080 
0.080 
RMSE 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.147 
0.150 
0.158 
0.175 
0.175 
0.175 
 
0.138 
0.150 
0.163 
0.131 
0.131 
0.131 
 
0.131 
0.150 
0.168 
0.090 
0.090 
0.090 
    
Number of failed models 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0 
0 
0 
0 
0 
0 
 
0 
0 
0 
0 
0 
0 
 
0 
0 
0 
0 
0 
0 
  
 
 
 
0 
0 
0 
 
 
 
 
0 
0 
0 
 
 
 
 
0 
0 
0 
AT, the As Treated effect estimator; ITT, the Intention to Treat effect estimator; IV, the Instrumental Variable effect estimator; 
ECA, Egger Correction for non-Adherence estimator. The ECA estimator was implemented using 3 standard error estimators: 
the Ordinary Least Square (OLS) variance estimator, estimated by dividing the standard errors of the slope coefficient by min(1, 
"residual standard error”); the parametric bootstrap estimator (PB); the nonparametric bootstrap (NPB) estimator which was 
used to estimate the percentile confidence interval instead of the standard error.  
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Appendix Table 7 simulation results for scenario VI assessing performance of different treatment effect estimators in a 
meta-analysis of unblinded RCTs, where treatment allocation has an effect on the outcome and on a confounder. 
 Treatment effect  Direct effect 
Average effect of Z on confounder U 
(𝝁𝒛) 
0.05 0.125 0.25  0.05 0.125 0.25 
        
Risk difference 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
-0.171 
-0.169 
-0.185 
-0.100 
-0.100 
-0.100 
 
-0.170 
-0.167 
-0.184 
-0.100 
-0.100 
-0.100 
 
-0.168 
-0.165 
-0.184 
-0.101 
-0.101 
-0.101 
  
 
 
 
-0.077 
-0.077 
-0.077 
 
 
 
 
-0.076 
-0.076 
-0.076 
 
 
 
 
-0.074 
-0.074 
-0.074 
Bias 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
-0.071 
-0.069 
-0.085 
0.000 
0.000 
0.000 
 
-0.070 
-0.067 
-0.084 
-0.000 
-0.000 
-0.000 
 
-0.068 
-0.065 
-0.084 
-0.001 
-0.001 
-0.001 
    
Coverage 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.000 
0.000 
0.000 
0.903 
0.208 
0.557 
 
0.000 
0.000 
0.000 
0.914 
0.226 
0.551 
 
0.000 
0.000 
0.000 
0.908 
0.223 
0.536 
    
Rejection rate 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
1.000 
1.000 
1.000 
0.113 
0.790 
0.106 
 
1.000 
1.000 
1.000 
0.104 
0.790 
0.465 
 
1.000 
1.000 
1.000 
0.113 
0.799 
0.489 
  
 
 
 
0.106 
0.792 
0.452 
 
 
 
 
0.101 
0.783 
0.467 
 
 
 
 
0.112 
0.774 
0.467 
Mean SE 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.004 
0.004 
0.004 
0.309 
0.052 
NA 
 
0.004 
0.004 
0.004 
0.281 
0.047 
NA 
 
0.004 
0.004 
0.004 
0.239 
0.039 
NA 
  
 
 
 
0.283 
0.048 
NA 
 
 
 
 
0.255 
0.042 
NA 
 
 
 
 
0.215 
0.035 
NA 
ESE 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.011 
0.012 
0.013 
0.347 
0.347 
0.347 
 
0.011 
0.012 
0.013 
0.312 
0.312 
0.312 
 
0.011 
0.012 
0.013 
0.266 
0.266 
0.266 
  
 
 
 
0.318 
0.318 
0.318 
 
 
 
 
0.283 
0.284 
0.284 
 
 
 
 
0.239 
0.239 
0.239 
RMSE 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.072 
0.070 
0.086 
0.347 
0.347 
0.347 
 
0.071 
0.068 
0.085 
0.312 
0.312 
0.312 
 
0.069 
0.066 
0.085 
0.266 
0.266 
0.266 
    
Number of failed models 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0 
0 
0 
0 
0 
0 
 
0 
0 
0 
0 
0 
0 
 
0 
0 
0 
0 
0 
0 
  
 
 
 
0 
0 
0 
 
 
 
 
0 
0 
0 
 
 
 
 
0 
0 
0 
AT, the As Treated effect estimator; ITT, the Intention to Treat effect estimator; IV, the Instrumental Variable effect estimator; 
ECA, Egger Correction for non-Adherence estimator. The ECA estimator was implemented using 3 standard error estimators: 
the Ordinary Least Square (OLS) variance estimator, estimated by dividing the standard errors of the slope coefficient by min(1, 
"residual standard error”); the parametric bootstrap estimator (PB); the nonparametric bootstrap (NPB) estimator which was 
used to estimate the percentile confidence interval instead of the standard error.  
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Appendix Table 8A simulation results for scenario VII assessing performance of different treatment effect estimators 
in a fixed effect meta-analysis of unblinded RCTs. 
 Treatment effect  Direct effect 
Between study standard deviation 
in 𝝁𝒚𝒙 
0.025 0.030 0.050  0.025 0.030 0.050 
        
Risk difference 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
-0.239 
-0.243 
-0.264 
-0.104 
-0.104 
-0.104 
 
-0.239 
-0.243 
-0.264 
-0.102 
-0.102 
-0.102 
 
-0.241 
-0.244 
-0.266 
-0.111 
-0.111 
-0.111 
  
 
 
 
-0.147 
-0.147 
-0.147 
 
 
 
 
-0.149 
-0.149 
-0.149 
 
 
 
 
-0.142 
-0.142 
-0.142 
Bias 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
-0.139 
-0.143 
-0.164 
-0.004 
-0.004 
-0.004 
 
-0.139 
-0.143 
-0.164 
-0.002 
-0.002 
-0.002 
 
-0.141 
-0.144 
-0.166 
-0.011 
-0.011 
-0.011 
    
Coverage 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.000 
0.000 
0.000 
0.919 
0.551 
0.783 
 
0.000 
0.000 
0.000 
0.914 
0.455 
0.721 
 
0.000 
0.000 
0.000 
0.904 
0.219 
0.572 
    
Rejection rate 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
1.000 
1.000 
1.000 
0.116 
0.487 
0.266 
 
1.000 
1.000 
1.000 
0.115 
0.590 
0.315 
 
1.000 
1.000 
1.000 
0.107 
0.780 
0.460 
  
 
 
 
0.160 
0.554 
0.344 
 
 
 
 
0.150 
0.626 
0.377 
 
 
 
 
0.115 
0.786 
0.468 
Mean SE 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.004 
0.004 
0.005 
0.206 
0.088 
NA 
 
0.004 
0.004 
0.004 
0.232 
0.079 
NA 
 
0.004 
0.004 
0.004 
0.346 
0.058 
NA 
  
 
 
 
0.190 
0.081 
NA 
 
 
 
 
0.213 
0.073 
NA 
 
 
 
 
0.318 
0.053 
NA 
ESE 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.008 
0.007 
0.008 
0.225 
0.225 
0.225 
 
0.009 
0.008 
0.009 
0.257 
0.257 
0.257 
 
0.014 
0.012 
0.013 
0.387 
0.387 
0.387 
  
 
 
 
0.207 
0.207 
0.207 
 
 
 
 
0.236 
0.236 
0.236 
 
 
 
 
0.356 
0.356 
0.356 
RMSE 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.139 
0.143 
0.164 
0.225 
0.225 
0.225 
 
0.139 
0.143 
0.164 
0.257 
0.257 
0.257 
 
0.141 
0.144 
0.166 
0.387 
0.387 
0.387 
    
Number of failed models 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0 
0 
0 
0 
0 
0 
 
0 
0 
0 
0 
0 
0 
 
9 
9 
9 
9 
9 
9 
  
 
 
 
0 
0 
0 
 
 
 
 
0 
0 
0 
 
 
 
 
9 
9 
9 
AT, the As Treated effect estimator; ITT, the Intention to Treat effect estimator; IV, the Instrumental Variable effect estimator; 
ECA, Egger Correction for non-Adherence estimator. The ECA estimator was implemented using 3 standard error estimators: 
the Ordinary Least Square (OLS) variance estimator, estimated by dividing the standard errors of the slope coefficient by min(1, 
"residual standard error”); the parametric bootstrap estimator (PB); the nonparametric bootstrap (NPB) estimator which was 
used to estimate the percentile confidence interval instead of the standard error.  
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Appendix Table 8B simulation results for scenario VII assessing performance of different treatment effect estimators 
in a random effects meta-analysis of unblinded RCTs. 
 Treatment effect  Direct effect 
Between study standard deviation 
in 𝝁𝒚𝒙 
0.025 0.030 0.050  0.025 0.030 0.050 
        
Risk difference 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
-0.239 
-0.242 
-0.264 
-0.099 
-0.099 
-0.099 
 
-0.238 
-0.242 
-0.264 
-0.102 
-0.102 
-0.102 
 
-0.239 
-0.242 
-0.264 
-0.099 
-0. 099 
-0. 099 
  
 
 
 
-0.151 
-0.151 
-0.151 
 
 
 
 
-0.148 
-0.148 
-0.148 
 
 
 
 
-0.151 
-0.151 
-0.151 
Bias 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
-0.139 
-0.142 
-0.164 
-0.001 
-0.001 
-0.001 
 
-0.138 
-0.142 
-0.164 
-0.002 
-0.002 
-0.002 
 
-0.139 
-0.142 
-0.164 
0.001 
0.001 
0.001 
    
Coverage 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.000 
0.000 
0.000 
0.933 
0.936 
0.834 
 
0.000 
0.000 
0.000 
0.923 
0.925 
0.791 
 
0.000 
0.000 
0.000 
0.933 
0.934 
0.649 
    
Rejection rate 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
1.000 
1.000 
1.000 
0.099 
0.095 
0.221 
 
1.000 
1.000 
1.000 
0.098 
0.092 
0.253 
 
1.000 
1.000 
1.000 
0.079 
0.076 
0.361 
  
 
 
 
0.144 
0.143 
0.309 
 
 
 
 
0.125 
0.125 
0.323 
 
 
 
 
0.097 
0.097 
0.397 
Mean SE 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.007 
0.007 
0.007 
0.211 
0.213 
NA 
 
0.008 
0.008 
0.008 
0.237 
0.239 
NA 
 
0.012 
0.011 
0.012 
0.349 
0.351 
NA 
  
 
 
 
0.194 
0.196 
NA 
 
 
 
 
0.218 
0.220 
NA 
 
 
 
 
0.322 
0.323 
NA 
ESE 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.007 
0.007 
0.008 
0.220 
0.220 
0.220 
 
0.008 
0.008 
0.009 
0.248 
0.248 
0.248 
 
0.012 
0.011 
0.013 
0.363 
0.363 
0.363 
  
 
 
 
0.202 
0.202 
0.202 
 
 
 
 
0.229 
0.229 
0.229 
 
 
 
 
0.334 
0.334 
0.334 
RMSE 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.139 
0.143 
0.164 
0.220 
0.220 
0.220 
 
0.139 
0.143 
0.164 
0.249 
0.249 
0.249 
 
0.139 
0.143 
0.164 
0.363 
0.363 
0.363 
    
Number of failed models 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0 
0 
0 
0 
0 
0 
 
0 
0 
0 
0 
0 
0 
 
12 
12 
12 
12 
12 
12 
  
 
 
 
0 
0 
0 
 
 
 
 
0 
0 
0 
 
 
 
 
12 
12 
12 
AT, the As Treated effect estimator; ITT, the Intention to Treat effect estimator; IV, the Instrumental Variable effect estimator; 
ECA, Egger Correction for non-Adherence estimator. The ECA estimator was implemented using 3 standard error estimators: 
the Ordinary Least Square (OLS) variance estimator, estimated by dividing the standard errors of the slope coefficient by the 
residual standard error; the parametric bootstrap estimator (PB); the nonparametric bootstrap (NPB) estimator which was used 
to estimate the percentile confidence interval instead of the standard error.  
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Appendix Table 9 simulation results for scenario VIII assessing performance of different treatment effect estimators in a fixed effect meta-analysis of unblinded RCTs, with 5 
measurements of treatment adherence.  
 Risk difference Bias Coverage Rejection rate Mean SE ESE RMSE Number of failed 
models 
Treatment effect 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
-0.227 
-0.242 
-0.263 
-0.101 
-0.101 
-0.101 
 
-0.127 
-0.142 
-0.163 
-0.001 
-0.001 
-0.001 
 
0.000 
0.000 
0.000 
0.955 
0.952 
0.948 
 
1.000 
1.000 
1.000 
0.114 
0.138 
0.138 
 
0.002 
0.004 
0.002 
0.127 
0.125 
NA 
 
0.004 
0.004 
0.004 
0.122 
0.122 
0.122 
 
0.127 
0.142 
0.163 
0.122 
0.122 
0.122 
 
5 
5 
5 
5 
5 
5 
         
Direct effect 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
-0.149 
-0.149 
-0.149 
   
0.256 
0.274 
0.293 
 
0.117 
0.115 
NA 
 
0.113 
0.113 
0.113 
  
5 
5 
5 
         
Adherence range 
(𝝎): 1, 0.84 
        
AT, the As Treated effect estimator; ITT, the Intention to Treat effect estimator; IV, the Instrumental Variable effect estimator; ECA, Egger Correction for non-Adherence estimator. The ECA 
estimator was implemented using 3 standard error estimators: the Ordinary Least Square (OLS) variance estimator, estimated by dividing the standard errors of the slope coefficient by min(1, 
"residual standard error”); the parametric bootstrap estimator (PB); the nonparametric bootstrap (NPB) estimator which was used to estimate the percentile confidence interval instead of the 
standard error.  
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Appendix Table 10 simulation results for scenario IX assessing performance of different treatment effect estimators in 
a meta-analysis of unblinded RCTs, including 40 studies instead of 20.  
 Treatment effect  Direct effect 
Adherence range (𝝎) 1, 0.96 1, 0.90 1, 0.84  1, 0.96 1, 0.90 1, 0.84 
        
Risk difference 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.247 
0.248 
0.253 
0.106 
0.106 
0.106 
 
0.239 
0.245 
0.258 
0.098 
0.098 
0.098 
 
0.232 
0.242 
0.263 
0.098 
0.098 
0.098 
  
 
 
 
0.144 
0.144 
0.144 
 
 
 
 
0.152 
0.152 
0.152 
 
 
 
 
0.152 
0.152 
0.152 
Bias 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.147 
0.148 
0.153 
0.006 
0.006 
0.006 
 
0.139 
0.145 
0.158 
-0.002 
-0.002 
-0.002 
 
0.132 
0.142 
0.163 
-0.002 
-0.002 
-0.002 
    
Coverage 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.000 
0.000 
0.000 
0.958 
0.950 
0.977 
 
0.000 
0.000 
0.000 
0.953 
0.946 
0.956 
 
0.000 
0.000 
0.000 
0.958 
0.951 
0.957 
    
Rejection rate 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
1.000 
1.000 
1.000 
0.054 
0.067 
0.033 
 
1.000 
1.000 
1.000 
0.121 
0.138 
0.127 
 
1.000 
1.000 
1.000 
0.283 
0.300 
0.296 
  
 
 
 
0.072 
0.083 
0.050 
 
 
 
 
0.264 
0.285 
0.293 
 
 
 
 
0.662 
0.665 
0.699 
Mean SE 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.003 
0.003 
0.003 
0.325 
0.315 
NA 
 
0.003 
0.003 
0.003 
0.119 
0.116 
NA 
 
0.003 
0.003 
0.003 
0.070 
0.069 
NA 
  
 
 
 
0.319 
0.309 
NA 
 
 
 
 
0.113 
0.110 
NA 
 
 
 
 
0.065 
0.064 
NA 
ESE 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.003 
0.003 
0.003 
0.315 
0.315 
0.315 
 
0.003 
0.003 
0.003 
0.115 
0.115 
0.115 
 
0.003 
0.003 
0.003 
0.067 
0.067 
0.067 
  
 
 
 
0.309 
0.309 
0.309 
 
 
 
 
0.110 
0.110 
0.110 
 
 
 
 
0.062 
0.062 
0.062 
RMSE 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.147 
0.148 
0.153 
0.315 
0.315 
0.315 
 
0.139 
0.145 
0.158 
0.115 
0.115 
0.115 
 
0.132 
0.142 
0.163 
0.068 
0.068 
0.068 
    
Number of failed models 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0 
0 
0 
0 
0 
0 
 
0 
0 
0 
0 
0 
0 
 
0 
0 
0 
0 
0 
0 
  
 
 
 
0 
0 
0 
 
 
 
 
0 
0 
0 
 
 
 
 
0 
0 
0 
AT, the As Treated effect estimator; ITT, the Intention to Treat effect estimator; IV, the Instrumental Variable effect estimator; 
ECA, Egger Correction for non-Adherence estimator. The ECA estimator was implemented using 3 standard error estimators: 
the Ordinary Least Square (OLS) variance estimator, estimated by dividing the standard errors of the slope coefficient by min(1, 
"residual standard error”); the parametric bootstrap estimator (PB); the nonparametric bootstrap (NPB) estimator which was 
used to estimate the percentile confidence interval instead of the standard error.  
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Appendix Table 11 simulation results for scenario X assessing performance of different treatment effect estimators in 
a meta-analysis of unblinded RCTs, including 80 studies instead of 20.  
 Treatment effect  Direct effect 
Adherence range (𝝎) 1, 0.96 1, 0.90 1, 0.84  1, 0.96 1, 0.90 1, 0.84 
        
Risk difference 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.247 
0.248 
0.253 
0.102 
0.102 
0.102 
 
0.239 
0.245 
0.258 
0.100 
0.100 
0.100 
 
0.217 
0.242 
0.263 
0.098 
0.098 
0.098 
  
 
 
 
0.149 
0.149 
0.149 
 
 
 
 
0.150 
0.150 
0.150 
 
 
 
 
0.152 
0.152 
0.152 
Bias 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.147 
0.148 
0.153 
0.002 
0.002 
0.002 
 
0.139 
0.145 
0.158 
0.000 
0.000 
0.000 
 
0.132 
0.142 
0.163 
-0.002 
-0.002 
-0.002 
    
Coverage 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.000 
0.000 
0.000 
0.957 
0.946 
0.975 
 
0.000 
0.000 
0.000 
0.958 
0.949 
0.961 
 
0.000 
0.000 
0.000 
0.957 
0.949 
0.956 
    
Rejection rate 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
1.000 
1.000 
1.000 
0.071 
0.084 
0.046 
 
1.000 
1.000 
1.000 
0.228 
0.239 
0.228 
 
1.000 
1.000 
1.000 
0.532 
0.548 
0.541 
  
 
 
 
0.101 
0.115 
0.080 
 
 
 
 
0.484 
0.505 
0.520 
 
 
 
 
0.929 
0.934 
0.946 
Mean SE 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.002 
0.002 
0.002 
0.223 
0.216 
NA 
 
0.002 
0.002 
0.002 
0.082 
0.080 
NA 
 
0.002 
0.002 
0.002 
0.048 
0.047 
NA 
  
 
 
 
0.219 
0.212 
NA 
 
 
 
 
0.078 
0.076 
NA 
 
 
 
 
0.045 
0.044 
NA 
ESE 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.002 
0.002 
0.002 
0.220 
0.220 
0.220 
 
0.002 
0.002 
0.002 
0.079 
0.079 
0.079 
 
0.002 
0.002 
0.002 
0.047 
0.047 
0.047 
  
 
 
 
0.215 
0.215 
0.215 
 
 
 
 
0.075 
0.075 
0.075 
 
 
 
 
0.043 
0.043 
0.043 
RMSE 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.147 
0.148 
0.153 
0.220 
0.220 
0.220 
 
0.139 
0.145 
0.158 
0.079 
0.079 
0.079 
 
0.132 
0.142 
0.163 
0.047 
0.047 
0.047 
    
Number of failed models 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0 
0 
0 
0 
0 
0 
 
0 
0 
0 
0 
0 
0 
 
0 
0 
0 
0 
0 
0 
  
 
 
 
0 
0 
0 
 
 
 
 
0 
0 
0 
 
 
 
 
0 
0 
0 
AT, the As Treated effect estimator; ITT, the Intention to Treat effect estimator; IV, the Instrumental Variable effect estimator; 
ECA, Egger Correction for non-Adherence estimator. The ECA estimator was implemented using 3 standard error estimators: 
the Ordinary Least Square (OLS) variance estimator, estimated by dividing the standard errors of the slope coefficient by min(1, 
"residual standard error”); the parametric bootstrap estimator (PB); the nonparametric bootstrap (NPB) estimator which was 
used to estimate the percentile confidence interval instead of the standard error.  
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Appendix Table 12 simulation results for scenario XI assessing performance of different treatment effect estimators in 
a meta-analysis of unblinded RCTs, including 20 studies with an expected sample size of 5,200 subjects instead of 
2,700.  
 Treatment effect  Direct effect 
Adherence range (𝝎) 1, 0.96 1, 0.90 1, 0.84  1, 0.96 1, 0.90 1, 0.84 
        
Risk difference 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.247 
0.248 
0.253 
0.088 
0.088 
0.088 
 
0.239 
0.245 
0.258 
0.097 
0.097 
0.097 
 
0.232 
0.242 
0.263 
0.099 
0.099 
0.099 
  
 
 
 
0.162 
0.162 
0.162 
 
 
 
 
0.153 
0.153 
0.153 
 
 
 
 
0.150 
0.150 
0.150 
Bias 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.147 
0.148 
0.153 
-0.012 
-0.012 
-0.012 
 
0.139 
0.145 
0.158 
-0.003 
-0.003 
-0.003 
 
0.132 
0.142 
0.163 
-0.001 
-0.001 
-0.001 
    
Coverage 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.000 
0.000 
0.000 
0.960 
0.951 
0.971 
 
0.000 
0.000 
0.000 
0.960 
0.952 
0.958 
 
0.000 
0.000 
0.000 
0.956 
0.952 
0.950 
    
Rejection rate 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
1.000 
1.000 
1.000 
0.049 
0.054 
0.039 
 
1.000 
1.000 
1.000 
0.107 
0.119 
0.123 
 
1.000 
1.000 
1.000 
0.266 
0.280 
0.298 
  
 
 
 
0.062 
0.074 
0.055 
 
 
 
 
0.250 
0.263 
0.278 
 
 
 
 
0.600 
0.600 
0.642 
Mean SE 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.003 
0.003 
0.003 
0.365 
0.364 
NA 
 
0.003 
0.003 
0.003 
0.130 
0.128 
NA 
 
0.003 
0.003 
0.003 
0.076 
0.076 
NA 
  
 
 
 
0.358 
0.357 
NA 
 
 
 
 
0.123 
0.122 
NA 
 
 
 
 
0.070 
0.069 
NA 
ESE 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.003 
0.003 
0.003 
0.350 
0.350 
0.350 
 
0.003 
0.003 
0.003 
0.124 
0.124 
0.124 
 
0.004 
0.003 
0.004 
0.072 
0.072 
0.072 
  
 
 
 
0.343 
0.343 
0.343 
 
 
 
 
0.118 
0.118 
0.118 
 
 
 
 
0.067 
0.067 
0.067 
RMSE 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.147 
0.148 
0.153 
0.351 
0.351 
0.351 
 
0.139 
0.145 
0.158 
0.124 
0.124 
0.124 
 
0.132 
0.142 
0.163 
0.072 
0.072 
0.072 
    
Number of failed models 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0 
0 
0 
0 
0 
0 
 
0 
0 
0 
0 
0 
0 
 
0 
0 
0 
0 
0 
0 
  
 
 
 
0 
0 
0 
 
 
 
 
0 
0 
0 
 
 
 
 
0 
0 
0 
AT, the As Treated effect estimator; ITT, the Intention to Treat effect estimator; IV, the Instrumental Variable effect estimator; 
ECA, Egger Correction for non-Adherence estimator. The ECA estimator was implemented using 3 standard error estimators: 
the Ordinary Least Square (OLS) variance estimator, estimated by dividing the standard errors of the slope coefficient by min(1, 
"residual standard error”); the parametric bootstrap estimator (PB); the nonparametric bootstrap (NPB) estimator which was 
used to estimate the percentile confidence interval instead of the standard error.  
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Appendix Table 13 simulation results for scenario XII assessing performance of different treatment effect estimators in a fixed effect meta-analysis of unblinded RCTs, including 20 
studies with an expected sample size of 2,700 subjects, with a higher variation in adherence.  
 Risk difference Bias Coverage Rejection rate Mean SE ESE RMSE Number of failed 
models 
Treatment effect 
AT 
ITT 
IV 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.200 
0.215 
0.320 
0.100 
0.100 
0.100 
 
0.100 
0.115 
0.220 
0.000 
0.000 
0.000 
 
0.000 
0.000 
0.000 
0.959 
0.948 
0.948 
 
1.000 
1.000 
1.000 
0.881 
0.879 
0.907 
 
0.004 
0.004 
0.006 
0.032 
0.031 
NA 
 
0.007 
0.005 
0.013 
0.030 
0.030 
0.030 
 
0.100 
0.115 
0.221 
0.030 
0.030 
0.030 
 
0 
0 
0 
0 
0 
0 
         
Direct effect 
ECA-OLS 
ECA-PB 
ECA-NPB 
 
0.150 
0.150 
0.150 
   
0.999 
1.000 
1.000 
 
0.021 
0.021 
NA 
 
0.020 
0.020 
0.020 
  
0 
0 
0 
         
Adherence range 
𝑬(𝝎): 1, 0.30 
        
AT, the As Treated effect estimator; ITT, the Intention to Treat effect estimator; IV, the Instrumental Variable effect estimator; ECA, Egger Correction for non-Adherence estimator. The ECA 
estimator was implemented using 3 standard error estimators: the Ordinary Least Square (OLS) variance estimator, estimated by dividing the standard errors of the slope coefficient by min(1, 
"residual standard error”); the parametric bootstrap estimator (PB); the nonparametric bootstrap (NPB) estimator which was used to estimate the percentile confidence interval instead of the 
standard error.  
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Appendix Table 14 Adherence and caesarian section incidence in randomized controlled trials of epidural anesthesia compared to non-epidural anesthesia or no anesthesia (control 
group) during labor. 
 Allocated epidural Allocated control 
Author 
Received 
epidural 
Did not receive 
epidural 
Caesarian 
sections 
Received 
epidural 
Did not receive 
epidural 
Caesarian 
sections 
Bofill 1997 (1) 47 2 5 12 39 3 
Clark 1998 (2) 147 9 15 84 78 22 
Halpern 2004 (3) 124 0 12 51 67 12 
Head 2002 (4) 53 3 10 2 58 7 
Jain 2003 (5) 43 2 9 0 83 11 
Nafisi 2006 (6) 197 0 24 0 198 19 
Ramin 1995 (7) 432 232 41 103 563 25 
Sharma 1997 (8) 243 115 13 5 352 16 
Volmanen 2008 (9) 24 1 1 3 24 1 
Based on data presented by Bannister-Tyrrell et.al. (10) 
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Figure meta-analysis of epidural anesthesia compared to non-epidural anesthesia or no anesthesia (control group) during labor on caesarian 
section incidence.  
 
Nb. Dots (scaled by precision) represent study specific estimates. The dashed dotted line represents the IV effect corrected for a possible direct effect of 
allocation on the outcome (i.e., results from an Egger-CA analysis), the long dashed line represents the IV estimate uncorrected for this possible direct effect.  
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